It is well recognised that mental and emotional changes occur in patients with multiple sclerosis but the rarity of mental changes in the early stages of the disease is always emphasised. If this feature is a presenting symptom the diagnosis of multiple sclerosis is made reluctantly. We describe here five patients with mental change as an early and prominent symptom of an illness which appeared to be multiple sclerosis. CASE 1 A.P. is a 30 year old housewife. Four years before admission to Churchill Hospital in July 1974 she began to neglect her housework and to sit around doing nothing. Her mother described a change from a sparkling active girl to a nervous inactive person. About a year later she developed diplopia. She was seen elsewhere in January 1972 with these complaints when examination revealed bilateral ptosis, disorganised eye movements, vertical nystagmus, and hyperreflexia. Investigations were normal except for the CSF which contained 16 lymphocytes mm-3, protein 0.25 g/l, and IgG 0.12 g/l (48% of total protein).
Psychological assessment in May 1972 showed the following: on the Wechsler Adult Intelligence Scale (WAIS) she obtained a verbal IQ of 102, performance IQ of 97, and full scale IQ of 97. The psychologist commented that 'intellectual assessment showed evidence of fall-off in both verbal and performance areas and thus her present overall IQ score of 97 (Accepted 24 May 1976.) would seem to be an underestimate of her pre-morbid level which would probably have been in the above average range '. She had a course of steroids with apparent improvement. In June 1973 her mental state deteriorated and she became ataxic and dysarthric. She was readmitted for lumbar pneumoencephalography (LAEG), which showed ventricular dilatation and widening of the subarachnoid channels. Again she improved but she remained ataxic and there was pallor of the right optic diEC. Psychological testing was repeated (June 1973) (1930) in a comprehensive review of multiple sclerosis noted that the mental symptomatology of the disease had received inadequate attention. Early reports were marred by the difficulty of distinguishing multiple sclerosis from general paresis until the introduction of lumbar puncture and serological tests for syphilis (Guillain, 1924) . The nature and frequency of mental changes in multiple sclerosis remained uncertain, for until 1950 objective evidence ofintellectual impairment was rarely sought (Bergin, 1957) . However, with the wider application of psychometric tests there were more reports of mental changes in patients with multiple sclerosis of varying duration and severity (Canter, 1951; Baldwin, 1952; Pratt, 1951; Ross and Reitan, 1955; Parsons et al., 1957; Jambor, 1969; Surridge, 1969) . To avoid diagnostic doubts, the patients studied in most instances have had the disease for several years. Thus, in one study (Jambor, 1969; Surridge, 1969) , patients who had been ill for less than two years were excluded and there was no indication of the time of onset of the intellectual deterioration eventually noted in two-thirds of the cases. However, there are some reports of patients who developed mental symptoms ea, ly in the course of multiple sclerosis or even as the first symptom and in some there was pathological confirmation of the diagnosis (Dercum, 1912; Parker, 1956; Bergin, 1957; Crdmieux et al., 1959; Bignami et al., 1961; McLardy and Sinclair, 1964; Mu'r et al., 1966; O'Malley, 1966; Salguero et al., 1969) . Unfortunately, results of psychometric testing have not always been included and the distinction between affective and intellectual disturbance has not always been made.
All the patients reported here had evidence of intellectual impairment on simple bedside testing and it was confirmed by more detailed psychological testing. In addition cerebral atrophy was demonstrated in each case by LAEG. Moreover, the patients and/or their relatives had noted a change in affect or a deterioration in intellect at or soon after the onset of their illnesses and in patients 1, 3, 4, and 5 behavioural or intellectual change had been the presenting symptom. Patients 1, 2, and 4 had neurological symptoms with or without signs coinciding with the mental change but patients 3 and 5 are of particular interest in that mental symptoms were present several years before neurological symptoms and signs developed. A justifiable assumption from a study of these cases is that mental change may occur early in the course of multiple sclerosis, not as a psychological response to progressive physical disability but as a result of brain damage.
The clinical picture in each case ultimately suggested multiple sclerosis. Patients 4 and 5 each had unilateral optic atrophy and cerebellar signs; patients 1, 2, and 3 each had at least one remission of the disease of the brain or spinal cord.
Cerebrospinal fluid abnormalities were present in all the patients to support the diagnosis of multiple sclerosis, but in cases 1, 2, and 3 the IgG levels were very high and the Lange curves were paretic. Similar CSF findings are found in subacute sclerosing panencephalitis but the age of onset, clinical presentation, and course in the patients described here were not in keeping with that disorder. A search for viral antibodies, including measles, was made in two of these patients with negative results. In none of these patients was the onset of the illness sufficiently acute to suggest acute encephalitis or acute disseminated encephalomyelitis. None of them had systemic signs of sarcoidosis and none had orogenital ulceration.
Intellectual deterioration is said to be 'rare in the early stages of multiple sclerosis except in acute cases with evidence of widespread cerebral involvement' (McAlpine et al., 1955) . None of the patients described here had a particularly acute illness, yet all had evidence of intellectual deterioration. Absence of physical signs of widespread cerebral involvement does not exclude such involvement for plaques of demyelination may be clinically silent (Russell, 1964) . It is not unreasonable to suppose that diffuse cerebral involvement may occur insidiously and present only as dementia. The presence of cerebral atrophy demonstrated by LAEG in our patients would be in keeping with widespread cerebral involvement. Zimmerman and Netsky (1950) , in a pathological study including acute and chronic cases, found severe hydrocephalus secondary to cerebral atrophy in only three out of 50 cases. However, as the series was not restricted to patients with behavioural or intellectual change, such a low incidence of hydro-cephalus is probably not surprising. Although CSF studies have not always been included, many of the previously reported patients with mental changes have had positive Lange curves. The raised CSF immunoglobulins and paretic Lange curves in our patients might be taken as further evidence of widespread disease for it has been suggested that such findings occur more frequently with multiple lesions (Yahr et al., 1954; Castaigne et al., 1967) .
Attempts have been made to relate mental changes to the site of the lesions. McAlpine et al. (1955) noted that 'change of affect is quite unusual at or soon after the onset of the disease except in cases with widespread involvement of the brain stem'. Bergin (1957) attributed mental change and alteration of consciousness to widespread lesions of the hemispheres and to involvement of the brain stem. In the case reported by Cremieux et al. (1959) , lesions in the centrum ovale, paraventicular zones, temporal white matter, and thalamus were suggested as possibly significant in the genesis of the mental change. Bilateral hypothalamic lesions were proposed as the basis of the mental changes in the patient described by Bignami et al. (1961) . More recently intellectual deterioration in multiple sclerosis has been related to demyelination in the corpus callosum (Barnard and Triggs, 1974) . The five patients reported here with behavioural and intellectual change all had signs of predominant brain stem involvement. Nevertheless, it is clear from the necropsy studies in previous reports that mental changes occurring early in the course of the disease are invariably associated with widespread plaques of demyelination not just confined to the brain stem. The probability is that such diffuse damage in the cerebral hemispheres accounts for the mental changes even in those patients in whom clinically the brain stem is predominantly affected. In a disease characterised by dissemination of lesions, attempts to correlate mental change with specific anatomical damage must be made with caution. Regardless 
